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INTRODUCTION

The Anvik and Andreafsky Rivers are the two largest producers of
suamer chum asalmon (Oncorhynchus keta) in the Yukon River
drainage (Figure 1). Buklis (1982) estimated that the Anvik River
alone accounts for 35X of the total production. Other known major
spauwning populations occur in the Rodo, Nulato, Giaaaa, Hogatza,
Melozitna, Tozitna, Chena, and Salcha Rivers. Summer chum =almon
apawn in lesser nunbers in other tributaries of the Yukon River.
Chinook (0. tshawyatcha) and pink (0. gorbuscha’) aalmon occur in
the Anvik and Andreafaky Rivera coincidentally with summer chum
aalmon, while coho salmon (0. kisutch) are known to occur in

snall numbers in tha fall, but their abundance is not monitored.

Commercial and asubasiatence fiasheries that harveat Anvik and
Andraafaky River suamer chum salmon oeccur throughout tha mainatem
Yukon River from the coaat of the delta to the moutha of the
reapective tributary streama. Set and drift gillneta are the
lagal fiahing gear in Distrxricts 1, 2, and 3, while sat gillneta
and fiahwheela may ba used in Diatrict 4. Moat of the effort and
harveat occurs in Diatricta 1 and 2, and in the lower portion of
District 4, near the Anvik River. Fish takan commercially in the
lower three diastricts are freash frozen, while District 4 ia a roe
£imhery due to market conditiona and fileah guality. Coamercial
and subasiatence aummer chum salmon fiaheries in the remainder of
Diatrict <4 and in District 6 are supported by atocka other than
thoase of the Andreafsky and Anvik Rivera. Very few summer chum
Balmon are hervested in District 5 due to the lack of aignificant
apawning populationa in that portion of the drainage. There are
no sacale pettern, alectrophoratic, or mark—-recapture atock
idantification data available on Yukon River asumnmexr chum aslmon.

Chinoock salmon are the target speciea of the lower Yukon River
(Diatxricts 1, 2, and 3) commercial fishery during June and early
July. Fishing is usually permitted with unrestricted meash size
gillnetas until changecver to & inch maximum meash aize is required
by Emergency Order. In most yveara the majority of the summer chum
aalmon run haa pasaed through the lowar rivar diatricts befora
the changeover to chum salmon gear. As a result, mcat of the
aunser chum salmon commercial harveat in the lower Yukon 1isa
uaually taken from the later portion of the run.

The Board of Fisheries directed that, beginning with the 1985
ssason, there may be apecial small meah gear copennings during the
chinook aalmon zeeacn to optimize harveat of summer chum salmon.
Thia would raguire that a relatively large asummer chum aalmen run
is in progress, and that the incidental harveat of chinook salimon
would not ba asubstantial enough to have an adverse effect on the
nanagenment of that apeciea. These criteria were judged to have
baen mat in 1986, and apacial restricted (6" maximum) meah sasize
fiahing pericda vere eatabliahed in the lower river commercial
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fishery during the chinook salmon asaeason. The District 4
commercial fishery ia directed primarily at chum aalmon.
Subaistence fisheriea in all four diatricts take summey chunm
salmon primarily for sled dog food.

Summer chum salmon escapesenta to the major spawning areas in the
Yukon River drainage have been aatimated by serial survay ZFrom
fixed wing aircraft on a conaiatent basia aince the early 1970°’s,
Aarial surveya are subject to exrror and variabpility due to
weather and stream conditiona, timing of the asurvey relative to
apaswning stagae, and subjectivity and experience on the part of
the observer. The counts obtained are only indicea of abundance
aince not all sealmon preasnt on the day of the aurvey are usually
aean, Aand earlier and later apawnera ara not present. However,
thesa indicea, if obtained under atandardized conditiona, can be
used to monitor the relative abundance of apawning ssacapementsa.
Aarial aurveys ara the mroat feaasible method of assesaing salmon
ascapenants in terms of coat and ataff limitationa in & waterahed
aa inmense and remote as that of the Yukon River.

The Alaskea Department of Fish and Game (ADF&G) has continued the
aarial survey program while intenaively atudying a faw Jimportant
and repreaentative tributary atream salmon spawning populations.
Tha Anvik and Andreefaky Rivera have been chomen for aummer chum
aalmon research studiea. This report preaenta resulta of thease
atudiea for tha 1986 field aseaason, and providesa reccommendations
for 1987 project operations.

ANVIK RIVER SALMON STUDY

The Anvik River (Figure 2) originates at an siasvation of 1,300
feat and flows in a asocutherly direction approximately 120 milea
to ita mouth at mile 318 of the Yukon River. It is a narrow
runoff satreem with a aubatrate of gravel and cobble, except in
tha upper reach where bedrock la exposed. The Yellow River ia a
rajor tributary of the Anvik and ia stained with tannic acid
runoff. Downzstream of the Yallow River confluence the Anvik River
changes from a moderate gradient asystem to a low gradient aystem
asandering through a much broader f£flood plain. Water clarity ia
raduced downstream of the Yellow River. Numeroua oxbows, old
channel cutoffa and alougha are found throughout tha lowver river.

Salmon esacapement was enumerated from counting towers located
above the Yellow River from 1972 to 1978. A site 5-1/2 nmiles
above the Yallow River waa uaed from 1972 to 1975, and a ajite at
Robinhkood Creek, 2-1/2 milea abaove the Yaellow River, waa used
from 1976 to 1978, Aerial surveys vera flown each year (except
1974) in fixed—-wing aircraft to eatimate aalmon abundance below
the tower aite. High and turbid water often affecta the accuracy
of visual salmon enumeration from counting towera and aircraft.

The Electrodynamica Division of the Bendix Corporation developed
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a side-scanning sonar counter during the 1970’s capable of
detaecting and counting salmon migrating along thae banks of
tributary satreama. The aonar counter ia deaigned to tranamit a
aonic beam along a 60 foot aluminum tube, or subatrata. Echoesa
from salmon paasaing through the beam are reflected back to the
tranaducer. The ayatem ealectronics interpret the strength and
nunbher of the echoesa, and tally asalmon counts. Criteria for
atrength and frequency of the echoesa are deaigned to optimize
counting of aalmon and ainimize any non-aalmon counts {ie debria
or other fish species). Salmron escapemant waa enumerated by sonar
beginning in 1979, replacing and praving superior to the tower
counting mathod. One sonar countexr haa been installed on each
bank of the Anvik River near Theodore Creek each vyear. Aerial
survey data indicatea that virtually all summer chum salmon
spawners are found upstream of this site.

Nathoda and Materials

Two 1978 model sonar counters were operasted without artificial
aluminum substrate tubes throughout the aeasmon for the second
conaacutive year. Eaclh sonar transducer waa mounted on a
ractangular sluminum frame. The east and weat bank aitea uamsed in
previcua vyears were probed to locate uniform river bottom
gradienta that would provide cptimum surfacea for inaonification.
Two ateel pipes wara set inte the river bottom on each aide of
the river, onto which tha tranaducer frames were guided by aide
nounted steel sasleevea. Counting ranges were aset auch that the
entire width of the river waa inmonified. Weirs preventad asalmon
pasaage inshore of the tranasducer on aach bank. Tranaducera were
moved inahore or offahore as required by fluctuating waterxr
lavels.

Sonar counts weras totaled electronically in twelve aectoxrs for
each bank and printad hourly. Sector counta misaing as a reault
of debria or printer malifunction were esatimated by averaging the
counnta 4in the same sector for the hour before and after the
aector count in question. Counta wara totaled daily for each bank
using an electronic calculator, and the eaat and weat bank totalsa
sunned to obtain a deily escapement eatimate. Since summer chum
salmon greatly outnumber chinooka and pinka, and the counters do
not diatinguiah batween apecieas of salmon, all asoner counta were
attributed to aummer chum aalmon. A separate escapement eastimate
for chinook salmon waa cbtained by aerial asurvey.

Each s=onar counter was calibrated four timea daily by obaerving
fiah passage with an ocacilloacopa for & 139 minute periocd. Salmon
paasing through the sonar beam produce a diatinct oacilloacope
trace. Sonary and oacilloacope countas for each calibration period
were related in the formula: Q=5S/5SC, where 55 = aide acan sonar
counta, and SC = ocascilloaccope counts. The exiating fiazh veloccity
satting waas multiplied by Q to obtain the correct new aetting if
tha differsence betwszen the counta wam greatexr than 15%. The
syastem waa then recalibrated et the new setting. A record was
kept of all adjuatmentzs to the aonar aquipment., Fiah passage waa



visually enumerated from 10 ft counting towers during =monar
calibration periods as a further check on acnar accuracy whenever
water and light conditions allewed. Polaroid aunglassea were worn
to raduce water aurface glara.

Daily aonar counts were adjuated after the field season baaed on
the calibration data. Tha daily adjustment factor ia the asum of
calibration oacilloscope counta for that day divided by the sasum
of calibration aocnar counta for that day. Dmily sonar countas were
multiplied by the daily adjuastment factor to obtsin corrected
daily aonar countas. MNean and standard deviation of date of
passage were calculated focllowing the method presented by Mundy
€1982).

Water depth profile at the aonar site was naeasured at 3 n
intervala acroaa the width of the river by probing with a pole
narkaed in 1 cm incrementa. Climatoclogical data wvere collected at
nocnn each day at the campaite. A pole marked in 1 ca incremants
waa sat in the river. Changes in water depth are presented as
negative or positive from the initial reading of ¢ cm. Watar
teaperature was measuraed in degreea centigrade near shore, at a
deptli of about 0.5 m. Daily maximum and minimum air temperaturea
ware recorded in degrees centigrade. Subjective notes were kapt
by the craw describing wind apeed and direction, cloud cover, and
praecipitation.

& beach seine (100 ft long, 66 meshea deep, 2-1/2 in mesh) was
aet near the sonar asite to capture chum and chinock salmon <for
age, aex, and size measurementa. Chum and chinocok salmon wvere
placad in a holding pen, idantified by sex, meaasured from mid-eye
to {fork of tail in =2a, and ona acale waa taken for age
determination. Scalasa were removed from an area poaterior to the
base of the dorsal fin and above the lateral line on the left
aide of the fish. The adipose fin waa clipped on each fish before
release to prevent rasampling. Chinocok aalmon carcaases were
sampled in Auguat to supplement the beach seine aample. Three
scalea were taken from each carcasa, Scala asmples werse later
preased on acetate cards and the resulting impresaiona viawed on
a microfiche reader for age determination.

Results and Discuasaion

Two sonar counters were operated from 21 June through 15 July, at
approximately the same s2ites usmed in previocua yeara (Figura 3).
The eaat bank tranaducer waa located along a cutbank, 3.7 =
offashore and at a depth of 87 cm. The weat bank tranaducer waa
located along & gradually aloping gravel bar, approximately 60 =
downastream <£rom the east bank aite. The transducer was 15.2 m
offahore and at a depth of 61 ea. The entire width of the river
betwean tha tranaducera was insonified. River bottom gradient waa
amnooth, with no obstructions to the aonar beam, and maximum depth
was 149 cm as measurad on 23 June (Figure 3).

River weter level wam 0f normal height for the time of year when
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the c¢crew arrived to begin project operations. Below average
snowpack in the drainagae and below averaga rainfall in the apring
and esarly aummer resulted in ateadily declining water levels
throughout sonar project operation - (Figure 4). Mcoderate increaasea
in water lavel on 22 and 27 June vwara due to pulaes of high water
in the Yuhon River from heavy rainfall in the upper portion of
tha Yukon River drainaga. Theae puvlaes of high waetar had the
effact of backing up the discharge of water from the Anvik River
drajinagea. Water tamperature rangaed from a low of 9 € on 26 June
to a high of 18 C on S5 July, while air temperatura rangad from a
low daily minimum of 2 C on 14 July to a high daily maximum of 29
C on 4 July.

Sonar enumeration was acheduled to continue until 28 July, if
necesssary, but enargsncy budget reductions resulted in
teraination of counting on 1% July. Significant numbers of fiah
were atill being counted at that time. The adjuated eacapenent
count for the periocd 21 Juna through 15 July wvaa 1,085,750 aummer
chum aalmon (Table 1), A peak adjuasted daily count of 117,778
fish occurred on 30 June, which represented 10.8% of the total
seaaocn aonar count. Eacapement timing appeared to ba relatively
early, aa it hed been in 1979, 1981, and 1983 (Figure 5). Mean
date of run passage waa 3 July, with a atandard deviation of $.05
days., The calculated mean and atandard deviation are affected by
pranature tarmination of the project.

The cumulative escapement count for the period 21 June through 15
July of 1,085,750 asummer chum salmon can be expanded to a total
secason cacapement eatimate based on hiatorical escapement timing
patternas. An average of 8.73X of the total seaaon acnar count
occurred after 1% July for previoua yeara (1979, 1981, and 1983)
with an early timing pattern mosat aimilar to that of 12986.
Applying thia expansion factor resmulte in a total aeason
sacapemant astimate of 1,189,602 summer chum aalmon for 1986.

Historical esacapement timing patterna wvere used on an in-season
basia to project tha final escepement eatimate for fiashexry
nanagenmant purposes. Sonar counta for the period 21-29 June input
into the average timing curve for an early esascapement timing
pattern (based on 1979, 1981, and 1983) resulted in a projection
of 1,291,000 aummer chum aalmon. Thia was within 39X of the actual
final escapement estimate of 1,189,602 fiah.

Buklias <(1982) expanded the season escapement aestimates for 1972
through 1978, naking it possible to more directly compare viagual
count aatimatas from thoae yesara with the morae raecent aonar count
estinates (Figure 6). The 1986 escapement eatimate of 1,189,602
summer chum asalmon waa second only to the 1981 escapement of
nearly 1.5 million £ish, was 2.4 timea greater than the
eacapemaent objective of 487,000 fiah (ADFG 1983), and waa 2.0
timas greater than the long term (1972-1985) average of 587,714
fish.

A total of 24.23 hours of sonar calibration was conducted over a
25 day period at the weat bank aite, and sonar accuracy (aonar
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Table 1. Anvik Rivar suamer chum salmen sonar counts by date, 1986.

Yaat Bank East Bank Entire River
Raw Adjust Correct Raw Adjust Correct Daily Seasocn Daily Season

Data Daily Fector a Daily Daily Factor a Daily Count Count Prop Prop

21~Jun 191 1.22 233 1 1.28 » 1 234 234 0.0002 0.0002
22-Jun 2,310 1.28 2,937 10 1,28 b 13 2,970 3,204 ¢.0027 Q.0030
23=Jun 4,417 1.05 4,638 200 1.28 b 256 4,894 8,098 Q.0045 0.0073S
24=-Jun 9,382 1.27 12,189 18 1,28 b 23 12,192 20,290 0.0112 0.0187
25-Jun 14,5608 1.00 14,608 207 1.28 1,161 13,769 26,059 0.0143 00,0332
26~Jun 20,373 0.70 14,262 4,692 Q.88 4,129 18,392 Sd4, 431 q.0169 0.0302
27-Jun 50,826 0,63 232,020 3,620 0.78 2,824 34,844 89,233 0.0323 0.0822
28=-Jun 66,079 0,73 49,539 48,713 ¢.a0 28,972 848,532 177,826 0.0813 0.1638
29-Jun 71,332 C.81 58,263 52,296 2.80 41,837 100,102 277,928 Q,0922 Q.2560
F0-Jyn 42,838 Q.94 54,287 71,226 0.9 63,391 117,778 398, 706 0.108S G.3643
0O1-Jul 39,150 1.20 43,063 76,172 0,91 68,407 111,472 07,178 0.1027 0.4671
02-Jul 43,687 1.02 44,361 30,780 0.88 44,688 89,247 $96.428 0.0822 0.5493
3=-Jud 18,037 1.32 23,809 37,647 0.92 34,635 58,444 634,869 0.0538 0.6031
JE=Jul 18,839 1.23 23,172 41,657 0.86 33,828 S8, 997 713,866 a.0343 0.657%
05-Jul 18,726 1.00 18,913 20,958 1.00 20,998 39,913 793,779 0.0368 0.6942
06=Jul 30,000 1.09 32, 700 26,070 o.a9 23,202 85,502 209,681 0.0313 0.7437
O7-Jul 26,804 .03 27,608 17,323 1.02 17,672 495,280 854,961 Q.0417 C.7874
28=Jul 22,9680 9.93 21,371 14,634 1.32 19,317 40,688 293,649 00,0373 C.8249
09-Jul 20,929 0.89 18,654 21,782 1.03 22,434 41,008 936,737 0.0378 0.8628
1lo-Jul 14,226 1.45 20,628 19,693 0.68 17,332 37,960 974,697 0.0330 Q.8977
11-Jud 14,318 1.45 21,081 7,639 1.0 7,718 28,766 1,003,463 0.0265 0.9242
12=Jul 10,334 1.03 10,850 3,623 0.96 3,400 16,250 1,019,713 0.01S0 0.5392
13-Jul 9,673 0.93 8,996 4,808 1.06 3,096 14,092 1,032,808 G. 0130 0.9522
l4a~-Jul 15,491 1.038 19,936 6,408 1.23 7,882 23,838 1,057,643 0.0220 0.9741
15-Jul 18,914 0.98 18,396 7,845 1.22 9,971 28,107 1,085,7%0 0.02%9 1.0000

Totala 620,718 392,971 | 539,763 492,779 1,189,802 «

a Adjusteent fector ia thae daily aum of calibration cacilloscope counts divided dy the daily sum of
Sea Tablea 2 and 2 for sonar calibration data,
b Too fevw fish vere counted during calibration pariods to obtain sn accuratae daily count adjuatment
factor. The adjuatment fector of 1.28 for 23 June was usaed, as thia wvas the firat measure of
counting accurscy based on & sufficient sampla.
e Cumulative eacepament count for the paried 21 June through 13 July of 1,085,7SC summer chua aalmon

calibratian sonar counts.

was axpanded to & total season estimets of 1,189,602 fish besed on historic ascepsment timing

pattearna. Ao sverage of 8.73x of the total sesason sonsy count occurred after 13 July for previcus
yaars (1979, 1981, and 1963) with an esxly tiaing pattarn nost aiailar to thet oaf 1986. Counting

waa terainated while significent fish passags was atill eccurring in 1986 due to funding cuta.

10


http:t.erill.1nat.ed
http:ocCUZ'Z'.cI
http:plrt.t..aa
http:c::c:nm1:.ad
http:Ad.:J1,lau..nt

PERCENT OF SEASON TOTAL

PERCENT OF SEASON TUTAL

1979 ANVIK RIVER SUMMER CHUM

DAILY ESCAPEMENT

%4 5D=6.33

|
A% S

e
v v ALK,

1
2B=Jun 18—%i

1981 ANVIK RIVER SUMMER CHUM

DAILY ESCAFEMENT

x4 SD=7.36

L
» . W
BN SN
o

ai

¥l L

oy
AR NS ]

S S S W
AN S NN

W |

FERCENT OF BEASON TOTAL

PERCENT OF BEASON TOTAL

1980 ANVIK RIVER SUMMER CHUM

DARY ESCAPEMENT

10% - SD=6.38

S
SYe Ty

-
W

/.

4
= b 0

39%%

-
0
L
-

AW=tun

1982 ANVIK RIVER SUMMER CHUM

DALY ESCAPEMENT

SD=5.93

XX

o v

A - -

AN Y

e NS K
ST ERS SN

<
-

AL enen

i d 4 4 J

16—Jul

Figure 5. Anvik River summer chum salmon sonar counts by da)_', '!97?-1986. Mean date
of run passage (calculated with Day 1 = 16 Jur]e) is indicated by shaded
bar, and standard deviation (SD) of the mean is given.
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count/ocecilloscope count) averaged 1.07 (Table 2). Although
viaual counts were not used to directly calibrate the sonar
electronicas due to frequently poor visual counting conditiona,
they did provide a meseaure of aalmon apeciea compoasition and an
azacsasment of sonar aiming and counting accuracy. A net upatream
total of 11,793 chum aalmon, 9 chincok salmen, and 205 pink
salmon was visually enurerated at the west bank sitae during all
celibration periocda combined. Sonar accuracy averagad 1.10 for
23.54 houra of oscilloascopa calibration at the eaat bank aite
over a period of 25 days (Table 3). A net upatream total of
17,569 chum malmon, 29 chinook salmon, and 154 pink aalmon waa
visually enumerated during +these calibration perioda. Daily
calibration ocacilloscope and aonar counta for esach bank were uased
to adjusat the daily sonar counta for that bank, which were then
aunmned to obtain corrected daily eacapemant eatinates.

The trenasducer deploymant method used in 1586 proved to be very
effective. It waa eaay to make adjustments to tranaducer aiming
and poaitioning in reaponae to changea in water levela and <fiah
bahavior. Thia method of deployment would have performed well in
the high water conditiona experienced in 1985, wunlike the saonar
aubatrate endpieces that were actually used (Buklia 198%5).

Temporal diatribution of the combined east and weast bank
unadijusted sonax counts by hour indicates a distinet diel pattern
(Figure 7). Thia pattern became more pronounced as the aeason
progresaed. Counts were lowest during 1300-1400 (2.8% of daily
total) and greatast during 0100-0200 (S5.6% of daily total) for
the entire seaacon combined.

Spatial distribution of sonar counts by aector indicates that
most of the aalmon pasasaga accurred in the first two aectora of
tha weat bank and the firat three sectors of the east bank
(Figura 8). Momt of the salmon passage occurred along tha weat
hankt during the first faw daya of snumeration, but aubstantial
numbers of fish were counted along the east bank beginning on 28
Junea, For the entire amasson and both banka combined, west bank
sectora 1 and 2 accounted for 53% of all unadjuated acnar counts,
while east bank sectora 1,2, and 3 accounted for 45%.

An aerial survey of the Anvik River <(including Otter Creaek,
McDonald Creek, and Yellow Rivex) waa flown on 28 July under good
survey conditiona. Survey timing was late dua to poor weather and
atream conditiona asrlier in the optimal aurvey period of 20 to
31 July. A total of 1,118 chinook msalmon waa enumerated. This
was tha largeat chinook salmon ascapement count £for the Anvik
River drainage asince 1980. The count of 918 chinook aalmon in the
nainstem Anvik River betwaen Yellow River and McDonald Creek
achieved the aarial survey eascapement objective of 300 to S00
chinoock sasalmon for thia index area <(ADFG 1985). An accurate
summer chum aalmnon sacapemrant count could not be obtained due to
the late timing of the aurvey.

Forty-six beach seine sets were made from 22 June to 14 July, and
a total of %21 chum salmon, 3 chinook asalmon, and 21 pink salmon
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Table 2. Oscilloscope and vigual cszlibration of salmon sonar counts at the Anvik Rivex
wast bank asite, 1966.
Viaual Count a

Chum Chinoak Pink

;

Sonar Scope Soner/

Date Count Count Count Scope Up Dowmn Net Up Down Net Up Down Net

21-Jun 1.00 14 17 0.82 10 0 3o ]

23-Jun 1.%0 173 182 0.95 127 ] 127

24~Jun 1.42 166 209 0.79 1350 ¢ 130

253-Jun 1.53 6as 686 1.00 33as 0 339

26—~Jun 1.08 [ T 454 1.42 a7o Q 370

27-Jun 0.83 1,953 976 1.99 446 Q 4146

28~-Jun 0.% 1,481 1,113 1.33 1,133 0 1,133

29=-Jun 1.00 2,641 2,153 1.23 2,047 Q 2,047 1 < i 3 2 3

20=-Jun 1.00 1,580 1,494 1.06 1,358 4 2,353 - Q S

O1-Juli 0.75 761 836 Q.91 769 [+ 769 1 0 h 4 3 o 3

02-Jul 0©.83 488 499 0.98 340 o 540 3 [+ 3

03~-Jul 1.00 aso S10 a.76 S8 3 36% 2 0 2

Od~Jul 1.00 493 611 0.81 462 4 458 2 0 2

053-Jul 0©.92 487 494 0.99 3e8 2 384 3 o) 1

06=Jul 0.73 784 as0 0.92 0

07=Jui ©.83 a23 2849 0.97 382 2 349 S Q 5

oa~-Jul 1.08 831 779 1.07 77?7 2 773 22 o 22

09-Jul 0.73 68 330 1.12 222 3 249 b3 0 b 3 12 Q 12

10-Jul 0©0.83 272 396 0.69 273 ) 269 -4 0 4

1t-Jul 1.00 222 318 0.69 167 ke § 164 3 Q a 4 o <

12-Jul 0.83 208 212 Q.97 134 2 132 1 o 1 8 G -

13-Jur 1.17 2113 292 1.07 23 7 244 21 0 22

14-Jul 1.00 S94 614 0,97 506 2 604 b 0 1 22 0 71

1S-Jul 0.75 370 361 1.02 272 < 268 40 0 40
Totala 24.23 16,395 15,311 1.7 11,834 41 11,793 9 0 9 205 o 20%

a Viauel counts are listed as upstream or downstream with "nel™ being the difference
batween the two. Errora in species identification or enumeration of fish aasy have
been made due to poor watar clarity, surfacs glare, ocblique angia of vision,
and lack of background contrast egainai the nstural river bottom. In additiomn,
viaual counting waa not conducted during all celibretion pexriods due to the
affahore movenant of fish under certain conditions when & tower chaarver was prasent.
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Table 3.

Oscilloacope and visual calibration of salmon sonar c¢ounts at the Anvik River

asast bank site, 1986.
Visual Count a
Chun Chinook Pink
Hours Sonar Scopa Sonar/

Data Count Count Count Scope Up Dawn liat Up Down Net Up Lown Nat

2,-"3“ 1.00 o] 9 0-00

22-Jun 1.00 o] /] ¢.00

28-Jun 1.00 2 12 Q.25 3 0 3

24-3Jun 1.00 o] b 0.00

2%-Jun 1.23 9 127 0.78 7 0 ?

26-Jyn 0.83 212 188 1.13 11 [«] 11

27-Jun 0.58 a3 66 1.29 83 (o] a3

28-Jua 1.00 2,434 1,930 1.29 1,%00 0 1,900

29-3Jun 1.00 2,115 1,695 1.25 1,%22 ¢ 1,822

30-Jun 1.00 2,608 2,328 1.12 2,181 Q 2,181 '

ot-Jul 0.79% 2,518 2,370 1.10 2,291 o 2,291 i L] 1 2 o 2

ozZ-Jul ©0.83 1,683 1,466 1.13 1,377 1 1,376 3 [ 3 8 o 8

03-Jul 0.83 1,322 1,208 1.09 1,033 Q 1,033 7 0 7

C4=-Jul ©0.83 1,540 1,329 1.16 1,223 0 1,223 4 (o] 2 6 [ [

05-3Jul ©0.83 925 928 1.00 888 [+ ass 1 0 1 S Q 3

06-Jul 1.00 1,366 1,216 .12 1,169 a 1,169 L) Q 4 4 0 4

07-Jul 1.00 674 &91 0.98 610 2 e08 1 (o] 1

08-Jul 1.00 453 594 Q.76 389 2 387 2 o] 2

09-Jul 1.908 1,014 1,050 0.97 1,045 1 3,044 7 Q 7 11 Q 11

10-Jul ©.92 1,050 962 1.13 aas 4 882 % Q 4 20 0 20

11-Jul 1.00 20 349 9.99 246 3 243 & o 6

12-Jul 0.83 198 191 1.04 108 1 102 1 o 1 2 0 2

13-Jul 1.17 274 290 0.94 148 0 148 2 Q 2 13 0 13

14=Jul 1.08 343 4233 0.81 244 4 340 4 Q L 3a Q 38

1%-Jul 0.73 172 210 Q.82 132 1 131 o 1 29
Totals 23.54 21,546 19,655 1.0 17,588 19 17,569 29 < 29 155 1 154

a Visual counta are listed aa upstrsem or downatream with "net* heing the difference
between the twe. Errors in specias identificeation or enumeration of fish may have

surface glare, oblique angie of visien,

In addition,

baan made due to poor vetex clarity,
and lack of bachkground contrast egainat the natural river bhotiom.

visual counting was not conducted during all cslibretion periads due to the
affahore sovement of fiash- -undear certain conditions when a tower cobsarver was present.
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early (21-29 June), middle (30 June-7 July), and late (8-15 July) portion
of the season, and for the entire 1986 season combined. Total sonar

Anvik River summer chum salmon sonar counts by hour of the day for the
counts {n) used for this analysis are given for each period.

Figure 7.
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for this analysis are given for each period.
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was captured (Appendix Table 1. An attempt was made to collect
additional chinook salmon samplea by carcass survey in August.
Pue to heavy rainfall from mid-July through August and resulting
high water conditions, only 145 chinook salmon were sampled by
carcass aurvey from 10 to 20 Auguat. '

O0f the 521 chum salmon sampled for age-sex-size data, 486 (93%3
later proved to havae ageable ascaleas, Age composition waa &68% age
5, 30%x age 4, ¢.4X age 3, and l1l.4% age & {(Appendix Table 2).
Females accounted for 58%x of the szample. Age 4 usually accounts
for the majority of the Anvik River esacapement. Age 5 waa
stronger in 1972, 1976, and 1981, but in all other years since
1972 age 4 haa been the predominant age class (Figure 9). The
atrong contribution of age 5 fish to the 1986 eacapement ia s
result of the record parent vear escapement in 1981 of almost 1.5
nillion £fish, and the below average esacapement in 1982. Age
composition of the lower Yukon Rivar commercial catch varied by
ngsh ajze and progreasion of the run, but a atrong age S
conponent was apparent for all fiahing periods sampled, =zimilax
to the eacapement sample (Buklis and Merritt, In Prep).

0f the 148 chinook malmon sampled for age—-sex-size data, 142
(96%) later proved to have ageable scales. Age composition was 1X
age 32, 5%50%x age 5, 38% age 6, and 1lX age 7 (Appendix Table 3.
Fenales accounted £for 63X of the sample. Age 4 contribution was
waaker than in previocous yvears, ages 5 and 7 were relatively
atronger, and age 6 was near average (Figure 10). The record
female component ia linked to the unuasual contributiona by agea 4
and 7. Howavear, age and sex composition eatimates may be biased
by s=small sample siza and the effect of river flooding on the
availability of males, which die oif earlier than females. Both
the unreatrictad and 6 in maximum mesh size gillnet commercial
fisheries in the lower Yukon River caught a higher than normal
proportion of agesa S and 7 chinocok salmon, and a lower proportion
of agaeas 4 and 6 fish in 1986 (Buklia and Merritt, In Prep). This
indicates poor brood year production from strong escapements in
1980, which is2 further asupported by the poor contribution of age
S fish to catch and eacapement samplea in 198S.

ANDREAFSKY RIVER SALMCON STUDY

The Andreafsky River (Figure 11) includea two main branches, the
Eaat and West Forks, and is locatad 100 milea upatream from the
mouth of the Yukon River. It typically ranka second to the Anwvik
River in summer chum salnon eacapement, second o the Salcha
River in chinook salmon escapement, and supporta the largest pink
aalmon population in the Yukon River drainage. Salmon escapemrents
ware estimated annually in each fork by aerial auywvey from fixed
wing eircraft prior to 1981. A side-scanning sonar counter was
installed in the East Fork for the firast time in 1981 to obtain
rore conplete and accurate eacaperment information than could be
obtained by serial survey. '
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Water Flow

P of the Andreafsky River, and of the tower site (inset) Tocated
. river mile 20 of the East Fork._ .
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The mainstem Andreafsky River, below the confluence of the East
and Weat Forka, is not suitebia for aide—-acanning aonar operation
dua to ita width and slack current. The East Fork waas choaen for
gonar enumeration in 1981 because it supporta & greater average
aummer chum aalilmon ascapemrent than the West Fork, based on
hiastorical aerial survey date. In addition, a feaaible acnar azite
could be located lower on the Eaat Fork than on tha Weat Feork,
potentially enumerating a greater proportion of the apawners and
aimplifying logiatica. There ia alaso lasa recreational use of the
Eaat Fork by the reaidenta of St Marya, a village of S00 people
located near the confiuence of the Andreafsky and Yukon Rivera.

Sonar was uaed to enumerate summer chum salmon escapements to the
Eaat Fork Andreafsky River from 1981 through 1984. Flood
conditiona in 1985 prohibited accurate aonar enumeration with the
tranasducsr deployment methoda available st that time (Buklia
1985). Asa 8 reaesult, an improved transducer deployment method waa
daveloped and waas available for ume on the Andreafaky River in
1986, Thia was the transducer deployment method epplied on the
Anvik River for the firet time in 1986.

Large pink salmon escapementa in 1982 and 1984 affected the
accuracy of estimating aummer chum aalmon eascapemant using aide-
acanning acnar. A contingency plan waa developed for 1986,
whereby visual counting <£from toweras would be umsed inatead of
aonar to eatimate the 1986 eacapement by species to the Eaat Fork
Andreafaky River if water conditiona permitted. Water lavela and
clarity were favorable, and towver counting was succesafully
applied for the entire seamon for the first time in thiz atream.

Methoda and Materialas

The same site usad previously for sonar enumeration was selected
for the towver site. A welir was built from each ahore, with an
initial openning of approximately 13 m in the center for fiah
passage. Thia waa reducad as water level decreased. Thea 20 £t
tower waa initially placed on the waeaat aide of the weir openning,
then moved to the east aide &2 visual conditiona proved superior
from that angle. A green plastic tarp wasa aset on the river bottom
acrosa tha weir openning to provide contrast for fish species
identification and enumeration purpoaes. Polaroid sunglasses were
worn during daylight houra, and 12 volt lampa were used to
illuminate the weir epenning during houra of darkneas.

The project design initially was as followa. Each day was divided
into 4 counting periodas of 6 hr duration: O000-0600, O0&00~-1200,
1200-1800, and 1800-2400. A counting saschedule conaisted of
period= 1 and 3, or 2 and 4, and was followed foxr aix conasecutive
days. Each of the twe persona on the crew was asasigned one 6 hr
ahift, for which that person would be reaponsibla for the aix day
periocod. No oounting wasa conducted on the aseventh day. The
alternate counting achedule waas then implemented for the next aix
day period. Escapement counts were interpolated for the misasing
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day uzsing the counte for the preceeding and following day.

Each hour on the half hour during his daily counting shift the
obsarver countaed f£fish passage by speciea and direction (ie
upatream or downstream moving) for a 15 minute period uaing hand
held talley countera. Thesa counts were antered on a data form,
and net upsatream counts by apecies maultipliad by 4 to obtain an
hourly paasage eatimate for each salmon speciea. The resulting 12
hourly saalmon counta wera multiplied by 2 to obtain a daily
escapemnant aatimate for in-season management purposea. Poat-
seaaon eatimatea preasented in this raport are refined by
calculating the relatiocnship between hourly passage rates acroas
the entire ssason.

These methoda were modified somewhat during the sesson as a
reault of the hourly diatribution of counta. The day waa divided
into three counting perioda: 0000-0800, 0800-1600, and 1600-2400.
Counting was conducted during the third period each day. Counting
waa conducted during pericda one and two on alternate daya. The
daily esacapemaent waa estimated during the aseason by aumming
counts for the two periocda counted, and adding an interpolated
eatimata for the pariod not countad basad on the preceeding and
following day for that period. Poat aeason estimatea presented in
thia report are rafined by calculating the relationahip between
hourly passage ratea across the antire aeazon.

Methods for measuring stream profile, recording climatological
data, and sampling fish for age, aex, and aize data were the aame
aa those described previoualy for tha Anvik River study.

Resulta and Discusaion

The tower counting project was coperational from 25 June through
14 July. The weir openning waa approximately 13 m wide on 19
Juns, and maximum water depth wams 130 cm (Figure 12). River water
lavel waa of normal height for the time of year when the crew
arrived to begin project operationa. Below average anowpack in
the drainage and balow average rainfall in the apring and early
aumnrery resulted in sateadily declining water levela throughout
tawer project operation after an initial peak on 26 Juna (Figure
13). As for the Anvik River aite, this peak was due to 8 pulae of
high water in the Yukon River from heavy rainfall in the wupper
portion of +tha Yukon River drainaga. Water clarity was good
throughout the season. Water temperature ranged from a low of 9 C
on 26 June to a high of 17 C on 4 July, while air temperature
rangad from a low daily minimum of 2 C on 14 July to a high daily
naxinum of 29 C on 4 July.

The expanded escapement estimate for the period 25 June through
14 July waa 152,730 summer chum salmon, 1,530 chincok salmon, and
124,618 pink asalmoen (Table 4). Expanaion formulas were developed
for each speciesa and daily time block on a post-asascon basaisas
(Appendix Tebles 4-6) in order to obtain theae eacapesment
estimatea. Tower enumeration was acheduled to continue until 28
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Table 4. East Fork Andrasefsky River axpanded towar counts of salmon sscapament by apeciea and date, 1986. a

Summer Chum Salmon Chinook Salmon Pink Salmon
Daily Total Daily Total Daily Total Daily Totel Deil Totel Daily Totel
Date Count Count Prop Prop Count Count Prop Prop Count Count Prop Prop
................. o o o 8 A i 7 e ke e 8 [ B A B e B 4 e e - e ] B B 0 e e O o e e e
2%8-=Jun 117 117 00,0008 0.0008 (o] o ©.0000 0.0000 0 o 0.0000 0.0000
26-Jun 1,083 1,200 0.0071 0.0079 0 o] 0.0000 0.0000 o (o) 0.0000 0.0000
27-Jun 6,731 7,931 0.0441 ©.0519 ] 0 0.0000 0.0000 7 7 0.0001 0.0001
28-Jun 9,309 17,440 0.0623 0.1142 [o] (4] 0.0000 0.0000 36 43 0.0003 0.0003
29-Jun 12,290 29,730 00,0805 0.1947 o o 0.0000 0.0000 72 1193 0.0006 0.0009
30~Jun 13,944 43,678 0.,0913 0.2860 (4] 0 Q.0000 0.0000 154 269 0.0012 0.0022
O1-Jul { 13,014 b 356,692 0,0832 0.3712 27 b 27 00,0176 0.0176 807 b 1,076 0.006% 0.0086
02~Jul 12,080 b 68,772 0.0751 0.4503 33 b a0 0.0346 0.0323 1,460 b 2,336 0.0117 0.0204
03~ Jul 11,147 79,919 0,0730 0.5233 ao 160 0.0323 0.1046 2,114 4,630 0.0170 0.0373
O4-Jul 19,910 99,829 0.1304 0.65356 212 372 0.1386 0.2431 8,61% 13,265 0.0691 0.1064
085-Jul 8,362 108,191 0.0546 0.7084 276 648 0.1804 0.4235 7,416 20,681 00,0593 0.1660
06~-Jul 1,%62 109,733 0.0102 0.7186 49 697 0.0320 0.4536 4,250 24,931 0.0341 0,2001
07-Jul 7,681 117,434 0.0503 0.7689 160 837 0.1046 0.5601 14,936 39,887 0.1200 00,3201
08-Jul 5,883 b 123,317 0.0383 0.8074 114 b o971 0.0748 0.6346 11,100 b 50,987 0.0831 0.4091
09~Jul 4,085 127,402 0.0267 0.8342 &a 1,039 0.0444 0.6791 7,243 58,230 00,0581 0.4673
10-Jul 5,477 132,879 0.08%9 ' 0.8700 103 - 1,142 0.0673 0.7464 14,504 72,734 00,1164 00,5837
11-Juk 4,403 137,282 0.0288 0.8989 44 1,186 0.0288 0.7732 7,282 80,016 0.0584 00,6421
12-Jul 5,347 142,629 0.03%0 0.9339 132 1,31@ 0.0863 0.8614 11,931 91,947 0.0957 0.7378
13-Jul 2,103 144,732 0.0138 0.9476 23 1,341 0.01%0 0.8765 7,658 99,605 0.0615 0.7993
14d-Jul 7,9%8 182,730 0.0524 1.0000 189 1,830 0.1233 1.0000 25,013 124,618 0.2007 1.0000
........ g g LT Ry VG
Totals 167,614 ¢ 1,530 4 ] 124,618 &
——————————————————————————————————————————————— By oy e o T WA W e e S  d Bk S R R A ey S b 4D GD ED D W et Gt RS W W U N GW T R e e A e M AN AN WS TS R WE SN Sm e e e ke

a Hourly tower counts and deily expansion formulas are presentsd by species in Appendix Tablea 4-6,.

b Daily count esatimated by interpolation of counts for preceding and following day due to schaduled day off or incomplete
count data.

c Cumulative escapament count for the period 25 June through 14 July of 152,730 summer chum salmon expandsd to e total
ssason estimate of 167,614 fish bamed on hiastoric sonar count sscapemant timing patterns. An average of 8.88% of the total
season aoner count occurrad aftexr 14 July for the yesra 1981-1984, Counting was termineted while significant fish passage
wae a8till eccurring in 1966 due to funding cuts.

d Cumulative eacapemsnt counta through 34 July of 1,530 chinook malmon and 124,618 pink salmon could not be expanded to
total meason sacapsment estimates dua to the lack of historic daily escapement timing data for thess spacies. Previous
sonar projects were diracted at summer chum selmon, and were terminated while significant numbars of chinook
and pink salmon were still passing. Thersfora, cusulative counts through 14 July for chinook and pink salmon sra very
conservative aztimetes of total ssason escapement, due to significant passage after that date.
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July, 1f necessary, but emergency budget reductions reaulted in
termination of counting on 14 July. Significant numbexra of £fish
were atill being countad at that time.

The pesk expanded dajily asummer chum salmen count of 19,910 fish
(13% oif seamson total) occurrad on 4 July, the peak daily chinook
salmon count of 276 £iah (18% of zeemson total) oceurred on 5
July, while the peak daily pink aalmon count of 25,013 fiah (20%
of season total) occurred on 14 July, the laat day of counting.
Eacapement timing appeared to be about average for asummer chum
salaon aa compared to the sonar counting date base for 1981-1984
(Figure 14),., Mean date of run pasaage was 4 July, with a atandard
deviation of <4.76 daya. The calculated mean and standard
deviation are affected by premature termination of the praject.

it is of interest to note that the low count of 1,562 sumaer chum
salmon on €& July may have been an effect of the commnercial
fiahery in Disastricts 1 and 2. Approximately 54,000 aummer chunm
aslmon wera taken in 12 houra in District 1 on 2 July, and an
additional 30,000 fish were subsequently takaen in District 2 in
12 hours on 3~4 July. Although stock compoaition of thesa catches
is not known, aignificant contribution by the Andreafaky River
atock would account for the low eacapement count on 6 July.

The cunulative escapemant count for the period 25 June to i4 July
of 182,730 aummer chum salmon can be expanded to a total aseaaon
eacapement eatimate based on hiatorical escapement timing
pattarna. An average of 85.88% of the total aesason aconar count
cccurred after 14 July for the years 1981-1984. Applving thia
expanaion factor raaulta in a total seaaon escapsment estimate of
167,614 asummer chum salmon. Thias was the aecond largest sumnmer
chum salmon escapement recorded for the East Fork Andreafaky
River aince total population estimatas have been obtained
baginning in 1981, and ia 32% greater than the 1981-1584 avarage
apnay eatimate of 127,349 fiah (Figure 15).

Cumulative chinook and pink salmon sscapement count=s through 14
July could not ba axpanded to total season escapement estimates
dua to the lack of hiatoric daily eacapement timing data for
theae spacies. Cumulative proportion curvea indicate that aummer
chua salmon had tha asarlisat aalmon escapement timing at the
tower aite, followed Dby chinook salmon and then pink aalmon
(Figure 16). Therefore, cumrulative counta for chinook and pink
salmon through 14 July of 1,530 and 124,618 fiah, resapectively,
are incomplete escapenant eatimates,

A ZfTurther error factor for the chinook salmon esatimate ia the
relatively low paaasge rata and low counting intensaity of the two
person schedule deaign. Most counting towers are operated for 24
houra per day with a 3 peraon crew. By only counting for 15
minutea out of each of 16 hours dailly, the occaaaional groupa of
aigrating chinocok aalmon wera aasily missed or overeatimated by
expanaion factora. The result ia an erratic daily esacapement
pattern for chinook saimon, and an averall estimate that ia
probably too low, Methods for improving tower count asatimatea for
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Figure 14. East Fork Andreafsky River summer chum salmon sonar or tower counts by
day, 1981-1986, Mean date of run passage (calculated with Day 1 = 16
June) indicated by shaded bar, and standard deviation (SD) of the mean -
is given.

29



240

220 -
200

180 —

1680 4

140-1

120 —

100

80

60 -

40
20-;;;
o ¥

1972 1974 1976

AU

NN

PN

NN

AU

NN
NN

NN

T M ¥ 1 I

1982 1984 1286

4]
~J
]
e
[1e]
o
Q

AERIAL SURVEY SONAR Xxd TOWER

Figure 15, East Fork Andreafsky River summer chum salmon escapement as
estimated by aerial survey, 1972-1980 and 1985, by side scanning
sonar, 1981-1984, and by tower counts, 1986.

30



PROFP OF SEASON COUNT
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Figure 16. Cumulative proportion of season total summer chum, chinook,
and pink salmon tower counts by date at the East Fork
Andreafsky River, 1986.
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1887 are discussed in the final section of this Treport
(Concluaions and Recommendations).

Distribution ' of tower counts by hour indicates that moet of the
salaon passage cccurred from 0000 to 0400, and from 1400 to 2400
{(Figurae 17). Peak chincok salmon hourly pasaage ratea occurred in
the early morning hours, while chum and pink asalmon passage was
highest in the late afternoon and evening. The initial counting
achedula of two & hr shifts per day waa modified to two 8 hr
shifts per day on 5 July in order to improve tha accuracy of the
daily eacapement estimates. The 1600-2400 period was counted each
day sasince this was found to be a period of substantial salmon
paasage.

An =a2erial survey was flown of the Eaast and Weat Fork Andreatfsky
River under fair conditiona on 14 July. Thia waa earlier than the
optimal survey timing of 20 to 31 July, but heavy rainfall
prohibited additional surveya later in the apawning period. A
total of 83,93 chum asslmon and 1,954 chinocck salmon wasa
enumerated above the tower site on the East Fork, and 99,373 chum
salaon and 3,158 chinook salmon on the entire West Fork. The Easast
Fork chua salmon count waa 50xX of the total season tower count
eatimnate of 167,614 fish, while the chinocok salmon aerial asurvey
count was 28X greater than the incomplete tower count estimate of
1,530 f£ish.

The chum and chinook salmon aerial survey escapement objectives
were achieved for each fork. Thosa objectives are 1,100 to 1,600
chinook amalmon for the Esat Fork, 700 to 1,000 for the West Fork,
and 75,000 to 109,000 summer chum aalmon for tha East Fork,
62,000 to 116,000 for the Weat Fork (ADF&aG 1585). The Eaat Fork
chinook salmon survey count was the largest aince 1981, while the
West Foark count waa the largeat ever recorded.

Twenty~-seven baach seine gets were made from 27 June to 15 July,
and a totsl of 822 chum salmon, 16 chinook aalmon, and 668 pink
salmon was captured (Appendix Table 7). Additicnal chinock =almon
samples were obtained by carcass aurvey of both the East and Weat
Fork in August.

Of the 822 chum salmon aampled for age-sex-aize data, 775 (S4X%)
later proved to have agesble scales. Age compoaition waa 61% age
4, 37% age S5, 1.7X age 6, and 0.3% age 3 (Appendix Table 8).,
Femalea accounted for 55% of the sample. Age 4 accounted for the
najority of samples in 1982, 1984, and 1985, while age S was
predominant in 1981 and 1983 (Figure 18). Age compoasition of the
Andreafsky River esacapement aample in 1986 differred from that of
the commarcial fishery catch and the Anvik River eacapement in
thet age 5 was in the majority for the latter two semplea. Sex
composition waa similar for the two eacapement samplea.

0f the 350 chinook salmon sampled for age-sex—-size data, 275
{79%) later proved to have ageable scalea. Age compoaition waa 2%
age 4, 70%x age S5, 22%X age 6, and 6X age 7 (Appendix Table 9).
Females accounted for 23X of the sample. Ages 5 and 7 accounted

32



PROP OF DAILY COUNT

T
11 13 15 17 19 21 23

HOUR OF DAY
o CHUM ¢  CHINOOK A PINK

Figure 17. Distribution of summer chum, chinook, and pink salmon tower
counts by hour of the day for the East Fork Anreafsky River,
1986.
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AGE 3 . AGE 4

AGE 5 - AGE &

Figure 18. Age and sex composition of East Fork Andreafsky River summer chum
salmon, 1981-1986, presented as proportion of total sample for each
year by age class. Note different scale for ages 3 and 6.
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for a relatively greater proportion of the sample in 1986, and
ages 4 and 6 a relatively smaller proportion, than for most years
aince sampiing was initiated in 1581 (Figure 19). This is aimilar
to raesultas for the commercial fishery samplea (Buklia and
Merritt, In Prepd). The female component was in the lower end of
the range compared to previous years, which ia contresry to the
composition of the Anvik River escapement sample in 1986. The
large proportion of age 5 males in the sample, as well aa the
large proportion of age 6 malea relative to age & females, may in
part be a result of the crew actively =searching backwater areas
in the lower river for carcasaes in addition to upriver spawning
areasa, Nany of the males, which die off earlier than females and
were carried far downriver in the high water conditions, were
found in the lower river. The Anvik River crew, which
concentrated aurvey effort only on the upriver =spawning areas,
found fewer malss.

CONCLUSIONS AND RECOMMENDATIONS

Eacapement to the Anvik River was estimated by side-scanning
acnar to be 1,189,602 summer chum salmen in 1986, which ia 2.4
times greater than the asonar count eacapement objective of
487,000 fish. Eacapement to the Eaat Fork Andreafaky River was
estimated by tower count to be 167,614 summer chum aalmon, which
ia 32% greaster than the 1981-1984 average zonar count. Chinook
salmon escapsment objectivea were achieved in both aystema. Pink
salnon were abundant in the Andreafaky River, with an incomplete
tower count in the East Fork of 124,618 fish.

There ia no atock identification data available for the Yukon
River summer chum salmon fisheries. Stock apecific run timing
through theae fisheries ia not known. However, if the Anvik River
stock does move through the lower river districta relatively
early, it may support only a moderate exploitation rete during
the large mesh chinook salmon season. Conversely, if the East
Fork Andreafsky River stock enters the Yukon River relatively
late, it may sustain a significantly higher exploitation rate in
the targeted chum salmon fishery. The introduction of apecial
chum saimon fishing periocds during the traditiocnal chinook aalmon
seagon in the 1lower Yukon River in 1986 waa an attempt to
optimize exploitation of & strong early component of the summer
chus salmon run. Yet escapement to the Anvik River in 1986 was
still twofold the objective for the third conaecutive year, and
fourth out of the laat six.

Suaner chum salmon run timing at the lower Yukon River set
gilinet teat fishery (mile 20), at the Yukon River monar site
{nile 123>, at the Eaat Fork Andreafaky River tower site {(mile
125>, and at the Anvik River asonar sita (mile 363) can be
comparxed to provide a qualitative assessment of probable =atock
timing through the lower river fishexries (Figure 20). Given that
the nean datea of passage at each of these four =ites in 1986
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AGE B AGE 7

Figure 19. Age and sex composition of Andreafsky River chinook salmon, 1981-
1986, presented as proportion of total sample for each year by age
class. Note different scale for age 7.
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Figure 20. Run timing of Yukon River summer chum salmon in 1986 as indicated
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was 20 June, 24 June, 4 July, and 3 July, respectively, it is
prcbable that the Anvik River stock entered the Yukeon River
earlier than the Andreafalky River atock.

Comparing mean dates of pasaage and river miles between sites
results in calculated awimming speeds of 25.8 mniles per day
between the test fiahery and Yukon River sonar site, 26.5 miles
per day between the test fishery and the Anvik River sonaxr site,
and only 7.5 miles per day betwaen the teat fishery and the Eaat
Fork Andreafaky River tower ajite. Differential swimming saspeads
and milling behaviora by the two satocks are possible
explanations, but later entry by the Andreafaky River atock seema
more probable.

The new method of deploying sonar tranaducer= on the Anvik River
was effective in 1986. The method should perform well even in
very high water conditions, as were encountered in 1985. A
similar set of tranaducer deployment assemblies is availahle for
use on the Eaat Fork Andreafsky River if aonar 1is used to
enunerate aalmon escapement in that stream in the future.

Tower counting proved to be a feasible method of obtaining daily
salmon escapemaent counts by species for the East Fork Andreafaky
River in 1986. Low water and good clarity contributed to the
success of the project. It is recommended that escapement to this
ayatem in 1987 be estimated by tower counting, with sonar
equipment available in reserve in case of high water cocnditions.
Accurecy of tower counta could be improved by:

€1) Count for 20 minutes out of each hour and expand by a factor
of three, as opposed to 15 minute counta and expansiona by a
factor of four.

(2) Operate three 8 hr counting shifts each day using a three
person crew, so that no daily esxpansion is necessary for missing
blocka of time.

{3) If crew size is restricted to two persons due to Lfunding
limitationa, optimize 8 hr counting shifts based on the hourly
distribution of counta in 1986, and develop expansion factora for
each speciea bazed on the 1986 resasults.
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Appendix Table 1. Anvik River salmon beach saine catch by spocﬁaa, SeX,
and data, 1986. a

Chum Chinocok Pink
Number

Dete 0Of Seta Male Femala Total Nale Famels Total MNale Femele Total
22-Jun 1 (s ] o 0 0 0 0 ] Q o
23-Jun 2 2 o 1 o (o] (e o Q0 o
24-Jun 3 [+ ] 3 3 0 o (s (s (o] s ]
25-Jun 1 o] (s Q (0] 0 0 (s ] [+ (o]
26-Jun S 12 13 28 0 0 o] L] (4] 0
27-Jun 3 0 2 2 o o] 0 (o] ¢ 0
28-Jun
29-Jun 1 - ] 23 32 o] (4] o 0 Q o}
30-Jun 3 42 48 90 0 Q o o (4] Q
01-Juld 4 - ] 1 20 1] o] (o] o 0 0
02-Jul (3 7 23 30 0 Q o 0 Qo 0
03=-Jul
O4~-Jul
05-Jul . | as 20 S8 (4] 0 Q e o] o
06-Jul 4 20 31 S1 [+ 0 (s} 0 0 (o]
07-Jul 2 i9 27 46 o Q O 3 4
0&-Jul

09~-Jul 3 25 a4 59 o 3 1 b ] 1
10-Jul

11~-Jul) S 14 34 48 b § 1 2 6 S 11
12-Jul

13-Jui

14-Jul 4 24 az2 56 0 [« 0 3 2 3
Tatals 46 - 220 a0l S21 1 2 3 i1 10 21

a All beach seining was conducted at a site on tha wesat bank approximateaely 300
metara upstrean from the soner site.
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Appevalis Tahle 2. fge md sax composition of Anvik River vamer cias salsow ssCapesent samplel, 1972-1986. a

NMERS OF F1oW

SME SIS SAME ARl RGE 31 ABE 3l AEEAl ABEM AGEM AEESI AEES] ABES! AEEGl ARESL ARE 6l
YERR WE R TOTARL RLE FRNLE TOTA ME FRAE TR MAE FORE TOMAL MLE FNRE TOA.
bt rid 182 3 20 0 ¢ L] 3 = & 138 115 4 1 3
i &5 S8 ™ i ke M 204 L] £035 9 ) 128 1 1 2
1374 243 1% L 12 & 3 ) 120 37 3 12 % 2 i 3
1973 & 314 e 4 17 | 223 28 AL 12 $ a2 9 0 9
1976 81 20 801 5 4 9 2 k-] I 281 4 ] 0 o
b 11 19 k- 29 20 11 13t 161 20 A 7 13 -4 3 2 3
an 2: 23 = 9 t L} awe 180 30 2 j » 168 0 L 0
1913 3 308 w9 2 z 14 154 12 w 1us » 214 2 2 4
1980 167 = L 0 1 1 147 =5 i - A 3 0 9 0
183t 15t 12 333 ¢ ¢ ° L &7 116 ) 115 214 3 ¢ 3
198 17 268 e & 17 2 be ] 18t 2B x & "e 1 2 3
e 183 21 ¢ 4 4 3 12 24 a %9 13 1 g 3
1984 138 2% -4 b 8 iy 188 306 19 2 3 0 ¢ L
198 23 £ =7 0 i i1 17 23 m B 3B uz 2 9 2
1% 205 31 A% 14 2 4 N -] 148 3 18 3% 3 L) 7

PERCENT OF TOTAL SAWALE b

SRE GMME SAME MARE3 ABEXl AGE 3l ABEAN AGEM MEEA REETl AESS MGESE AGESL ASE AT AGE Bl
YERR MLE FmEMRE TR ME enE TR WME FORE TR WE FEME T MLE FERE TITAL
1572 Rl ALEZ 100,008 0,00% 0.0 0.002 7.8 1L 8.3 13X N9t 79,068 1.2 6.3l LL3&R
1w .84 86 IE2 100,002 .02 473 6132 B0 SLAF TLEM G2 10,09 5.2X QI3 043¢ 0.2BL
197 0.5 3303 100,002 2994 S.97% A% B0 2.8 TB.AR 442 297 LA 052 62 TR
19 6.23 ST 100.00% Q.54 453 LE0A 45322 45,3 R 223 L LT a0k 0.0 0.00k
137 8,768 Tz 100002 0.6 0,67 L3 i3 S8 2% BT 67 S5 00E  0.002 0,008
9 2,43 67,073 100,002 3,402 16803 22 ZLIM M TR 19 25 LM 0512 03 0.8
(=) SL3BE 82 100.00%  0.002 0188 0.l B0 R.61F 0.63% 4312 1AM 21T 0.0 0.0 0,002
197 A7,1% RE 100,00 0252 L0772 4% 2B.600 [IM B/BBE 1985x 17.102 B 03 0.3M .63
1980 [.en 671 100.00%2  0.00% 0208 0.2 A3 SRR TR ATIZR 7.2 12008 6,002 0.002  0,00%
381 453 WX 106002 0.00% 0.00% 0,000 (471X 20.12% 3AAN 22.TE 3453 6A.O68 0.9  O.00F  0.30%
982 0,63 3% 100,00 108 4 5300 1963 438K 57,03 %6 17.02 X700 0.8 052 0.7R
1383 3.4 36,538 100.0m Q.00 QR 09 IR [TX A 1971 A3 40X QAME 0M% 0712
1984 3%.0% &0.91% 100,008 0.37% L.700 2&7 .14 S5 M55t 333 567 1.0 0.008 0,008 0.00%
1983 M.212  F7R 100,002 0.00% 209 209 JREM ALA TR 11,200 1LOIx 22208 O3 Q.00 0.8
1985 2. )& Sr.Eex 100,002 0,002 O4i%  O.4l8 1214 1B312 4B B4 B TX 62X 0.8 LA

a Samplas coliected by carcass sarvey 1572-1381; by beach swire 1383-1388, and by hoth methods combired in 192,
h&q:lepmtqumtnﬁg!ahdbltimpn*idwmm;
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Appendin Table 3. Age and =& vowposition of Anvik River chinook saleon escapesent sawples, 1972-1986. 2

NIMGERS 0¥ FISH

SWPLE BAPLE SANME  ABE 4 RGE4 PBE4 PREED ABED ABED MG NBEG MGEG MET A7 MEET
VEMR WE FERE TamaL MLE EMLE THA WE FEMIE A WME FEME T MIE FORE TOAL
192 10 ] 13 0 0 ) 0 ] g 3 ? 0 L 0
1923 [ 4 10 1 0 ) 0 0 (] L] 3 8 0 | 1
1 NO BRWPLES CICLECTED
1975 B ] 8 J 14 1 4 1 3 i i 4 0 0 0
-1 3 e L] g L (1 ] - 4 ? 9 0 0 0
uwn £ ) n [ ] 3 o [ 1 2 L n 4 4 &
1978 b ] 41 n 1 0 13 w 1 1] 13 k) S o 1 1
973 3 9 L 3 17 0 ” 14 0 1) ] é e [ 3 2
190 M L n 9 ¥ - 2l & %) 1 1% 1 0 1 3
1941 109 15 263 3 ] 3 61 b w7 15 H1 1at b 1 1
1982 100 a8 138 7 § M A7 3 % 13 32 » 0 0 0
1983 m 13 205 b 0 5 8 - 1o 33 104 37 0 3 3
198 124 H1} &mn 29 L] k- 108 20 13 25 n N 9 & &
1985 5 L 1 ] o 10 10 3 13 § ) [ Q 0 0
1986 83 »n 142 ¢ 1 i 4 27 n [ L] W 3 13 1

PERCENT OF TOTA, SAMAE ¢

GOPLE SANME SWALE ABE4 ME4 PBE4 @BED FAEES AED ABED MEG AES MET AET? AET
YERR WIE FEMRE  TOTAL Wit FENE  TOIAL WLE FEWLE TOTAL MME FEWRE TOTAL WME FERE TOA

9% 6.4 33.3% 100,008 OO0 0.0 0.00% 5333 0004 8AM (33X 33IW 6 0008 0008 0.008
1973 80,008  40.00% 200,008 10,008 0.00% 10,008 0,000 0.0 Q00K 50.00f 30,002 60.008 0,008 1G.00% 10,008
1% ND BANMLES CILLECTED

b1y 75,008 BS.00% 100,00 32,508 0008 1R.50% 50.00k JES0A 62.50% 12.504 12,506 ES.00% O.00% Q.00  0.00%
197% .33 X661 100,006 1333 000 13.3% .56 1608 BE.6TR A4 )5.568 20,008 0,008 0.002 0,008
7 B.5% X043 100,00 Ls 0.058 LS E308% 5.3 28218 23,081 ALOX BAAOE L7iE LA 5D
-] ) 4.7 S3Em 100.008  16.882 0,00+ 15,085 12,93 1.30% 1A.PW 1668 J0.6B §7.5% o000 1308 L2308
1973 2.4 18572 100.002  36.96% 0.000  35.96% 30,48 000 0.AB 13042 3.0 P60 0,008 55X bE2R
1980 3.400 B0 100.00%  22.83% Le0x .02 2.3 B3I 31.8Ix IR0t 19888 20480 0002  3.612 3.8
198t MM Sa.58% 100,008 12.55¢ 0,385 12,932 2%.1% 1163 .88 570X M. )0% 43812 0.002 0.3 O,38%
1982 7.4 .50 100,008 A.0EK C.JBS  34.7HE  M.0BE LG NEE AR A% 7058 o0 0.002  0.00¢
1983 55.54  AL46X  100.00¢  1B.30% 0,002 18,308 7.4k 8500 XLSSE JO.TEX 3393 AT 0,006 Q.9 0.9
1984 5708 41,302 100.008  10.BI% 1ASS 1.9 X153 1087 50.00¢ 9.06%8 o681 XWAM 00 I &1
1385 75,768 h.2ad 300000 X0.30% 8.0 20302 30308 0% 23N 5158 513 X 0002 0,008 0.00%
1386 .32 BEEM 100,008 0.004 0705 0.70¢ 30.9% 1.0 0000 AER BB 0N Bt %1% {LEM

& Sampies collected by carrass survey each year, with a very few fish also taken by teach seire o hook srd lire in sose years,
b Includes one age 3 male.
c Basple percantages not weiphted by tine pericd o escapement rounte. *
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Ppperddix Table 4. East Fork Andreafchy fiver susssr chus salwon tower counts by hour snd date, 1988, with count sstimation forsulas derived from these data for wissing time blocks.

EXPRNDED HDURLY CIKNT (4% ACTUAL 15 NIMUTE COUNWT) FOR HOUR ENDING:

DATE 100 200 200 400 500 600 700 800 900 1000 1100 1200 1300 1400 J500 1600 1700 1800 1900 2000 £100 2200 2300 400 TOTAL
&-Jun % o0 20 4 & O 0 0 -2 4 4 M 88
&-Juwn 6 0 0 4 0 & 0 2 0 16 1R M R
£7-3un N 6 % 0 B 4 3% 6B SB4 TIG 1,020 476 3,98
B-Jun W OBA N R N I8 6% 1,216 T9% B8 7R W6 6,020
29-Jun W % % B 0 16 1L,9%6 3880 A 26 B S0 7,216
30-Jun % M M 2 1 B 1,850 3,340 1,008 472 B0 352 4,020
01-Jul 0
R-lul 1% 1% 1% 16 2 8 R O 18 100 304 1,476
oMl % X 8 2 8 6 MW B 6 188 2,20 3,216 2,000 1,750 BY 184 A0 10,544
04-Jul 8 3068 2,3% 3,73% 1,700 784 3,006 B0+ 2BV 304 IRV 376 18,57
05-Jul 12 % 32 N & & A6 35 1,ME 1,505 1,084 [0M R0B  ATE 7,50
06-Jul B8 12 15 B 4 5% ® %6 0 B 2% 300 28 32 1p8 1,3
-l 2 1% 5% 8 108 9% 86 % 520 3,080 0,784 A% &% 6,932
08-Ju : 0
09-Jul : K 16 &8 20 8 W M0 1R 68 20 60 1,516 208 20 188 3,50
10-Jul 168 1M IB 128 B 16 2% BX 152 180 23 512 936 I,084 AW 16D 4,9%
- o B 2 o 1 B ® A 8B 176 32 280 0B 1,000 1,5 3,77
1B-jul 308 616 E0 B 4 8 2 R 70 360 3% 364 612 568 2M 272 4,880
13-Jul IO T I S TR~ B0 23 EIR OB 13 B¢ iB4 1% 160 2R 1,85
Wl R O® 8 R % 2 5% T M8 S8 1,07 1,25 1,15 58 ABY 7,16
TOTAL 988 1,584 AW 1E0 260 5,900 916 33 252 132 %2 2BA 3,27 2,90 4,3% 4,5% 9,740 10,420 17,67 13,980 9,412 7,24 6,83 98,712

l".l! blochs are dlfinld as followss 1 = ODO0-0600 2 = OS00-1200 3 = 1200-1800 4~ 1800-2400
A= 0000-0B0D B = OBIN-1600 € » 1600-2400

Estination formlas for missing time blocks and the count data used to delsrsine these formlas ave es follows:

Expansion Formula

D

Block §=(Bleck 4/0,8348)-(Block 4}
Block 2=(Block 4/0, 32731~ (Block 4)
Block 3=(Bleck 4/0,6228)-(Block &)

Block R={Block C/0.84761-{Bloch L)
Bloch B={Block L/C.8878)-(Bleck C)

Dats Source For Aelationship Gutwesn Time Blocke

7103 7703 T/0T 7110 1/12 T/ 1A
6/¢5 b/26 6/27 6/e8 &/E3 6730
7103 7/04 /06 1709 111 /13

/05 107 1710 1718 1714
Ti06 1703 1118 1713
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fipperddn Tadle 5. East Fork Aadreafsky River chinock salmos tower counts dy howr and date, 1986, with count estimation forsulas derived fros these data Jor missing time blocks.

EXPANDED HOURLY COUNT (4X ACTLVL 15 WINUTE COUNT) FOR HOUR ENDING:

DATE 100 200 300 40 500 600 700 £00 900 1000 1500 1200 (300 4400 1500 1600 3700 4BO0 §900 2000 EID0 2200 2300 2400 TOTAL

23-Jun ¢ 0 0 0 L ] 0 0 0 0 0 o Uj
26-Jun 0 0 0 ) o 0 L 0 0 0 0 9 ¢
27-Jun ¢ ¢ 0 0 0 ¢ 0 0 L) 0 0 0 0
28-Jun L L] 0 0 L] 0 ¢ Q o 0 0 0 ¢
29-Jun 0 v 0 0 ¢ 0 0 ¢ 0 ¢ Ly o g
30-Jun 0 L L 0 0 -4 0 0 )] 0 0 0 -4
Ol-Jul 0
02-Jui 0 0 0 6. 0 0 0 L] 0 8 12
Q3=Jul L4 0 0 A L L) L) 8 12 2 0 32 ¢ 4 0 Ly 4 80
M=Jul 4 A0 L2 20 a4 ¢ 20 20 ) L 0 ] 180
G~Jul 0 [ ch 16 L) L] 4 ¢ & 13-} 12 12 & 28 2 12 L]
06-Ju) 0 0 0 0 4 0 0 ] 0 Q 0 8 B ] 0 0 3
01-lui 0 9 8 L1} 4 4 ] 8 0 ] ¢ 0 B 24 16 12 148
03-Jul 0
09-Jul 0 0 L 0 0 0 0 0 4 ) ) A a 8 8 a M
10-Jul 4 8 ¢ 4 0 4 0 0 ] 8 0 0 § 2 16 4 %2
11-Jut 0 0 0 0 0 0 0 0 [/ 4 4 0 0 LG 8 2 8
12-Jul 15 36 ie 8 b 0 0 0 12 8 8 4 0 8 8 4 124
13-Jul ¢ 0 0 L 0 0 0 4 4 | 0 0 y 4 L] 0 16
i4-Jul 0 L] &4 0 0 0 0 16 8 12 12 a 12 & 4 i7e
TOTAL 20 % % 100 ] 12 L] 8 0 v L) -4 12 L 5 A8 83 100 50 6 ¥ 20 -% 68 1,19

Time blocks are defined as fnllMl 1 = 0D00-0E00 2 = 0BOO-1200 3 = 1200-1B00 4= 1B00-2A0D
A = 0000-0800 B = 0800-1600 C = 1600-2400

Est imation formmlss for mizsing $ime blocks and the count data uses to derive these formalas are as followss

Exparsion Forsula Tata Bource For Relationship Between Tiwe Blocks
Block 1s{Block 470,5976)-{Bloch &)
Block 2= Imsufficient Comnt Data

Block 3xiblock 4/0.3835)-Block &)

7103 7/05 107 1110 T/18 7114
B6/&5 B/¢b B/ET b/EB B/23 6/30
7403 1704 /06 7/09 7/14 7713

Block A=i{Block C/0.6429)- (Block L) 1205 1407 7410 7112 1714
Block B>{Block L/0.B710)-{Block L} /06 1109 7711 7113
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Apperdix Table 6. Emst Fork Andreafaky River pink ssleon tower counts by houwr and date, 1985, with count estimation forwulas derived from these data for missing tise blocks.

EXPRNDED HOURLY COUNT ¢AX ACFLRL 15 NINUTE COUNT) FOR HOUR EMDING)

DATE 00 200 300 400 300 600 00 BO0 W0 U000 1100 JEOO 1300 1400 1300 {600 1700 1BOD 4900 2000 RIOD BRO0 2300 EAGD  TOTAL
&5~Jun 0 0 1] 0 0 (] 1] 0 a [/ o 0 0
26-Jun 0 a 0 0 0 ] 0 0 0 0 Q 1] 0
21-hm /] 0 0 0 o [} 0 4 0 0 0 0 4
#8-Jun ] 0 0 4 L) 0 0 ) L) 0" & 0 28
29-Jun 0 8 ¢ 0 0 0 ¢ ] 20 0 0 0 0 AR
30-Jun 4 0 L 0 4 ¢ R 24 0 8 1) 16" 13
0l-Jul 0
G2-Jul 8 24 38 0 0 0 0 a a 0 0 i2 ]
03-Jul 13 K4 2 16 8 a0 4 a 12 40 2 38 W 26 1% ¢ 368 & 1,860
04-Jul 200 92 3,000 920 1,002 A% T 956 160 PO 36 ERR 7,540
W-Jul PB4 35 B4 168 0 20 1] Ba 420 2% S/b  bBhB 1,8BA 3B B4 El6  R,E50
0b-Jul {3 0 4 82 1’ 16 7 1 100 0 84 B3 70 98 388 500 3,65
o7-Jul B0 B 68 % k 72 10 A6 w120 & 188 4,072 3,912 1,49 852 12,53
08-Jul (]
-hl 35 & & aB 24 B3k & % 18 88 208 664 2,038 904 BOD HRD  B,228
K-Jul 354 4% 216 1% £0 B M 4D B76 340 880 1,184 £,960 £,536 1,584 352 4,284
11-Jul A4 200 208 {1 5 116 100 92 BA jd4 25 3% 900 640 1,452 1,548 6,352
2-Jul 708 9% 92 2] ] e 8 BB 1,148 328 764 4B4 1,076 1,332 6l TAA 10,164
13-Jul 10 B4 12 152 160 B0 4R P40 SED 9P 576 628 B4 BED  5OE B4 B,7E0
14Jul X0 40 1% 108 104 (3 SW 39 1,646 1,558 1,65 2,160 3,664 3,850 2,844 1,908 20,824
ToTAL 1,900 2844 70 AEB 1% 384 1,920 1,560 660 312 360 B3P 69 1,456 1,664 1,800 6,228 IS,428 6,040 7,954 17,000 (5,99 10,208 B, 748 %4808

Tise blocks are defined as followss | = 000D-0E00 2 = 0G0O-1200 3 = 1200-1B00 4= 1800-2400
A = 0000-0B0 B = 0800-1600 L = 31600-2400

Est imalion formulas for sissing time blocks and the count data used to detwrsine these formulas ere as Follows)

Exparsion Forsula Data Bource For Relationship Betwesri Time $locks
Biock §1=(Block 4/0.8791)-Block 4
Block BotBloth 4/0,8302)-iBlock 4)
Block 3={Block 4/0,5848)-{Block &)

7103 TH5 1107 7/10 112 7714
B/&5 6/26 6/27 6/28 §/23 /3D
7/03 7108 7706 7409 1711 713

Block A={Bloch C/0.B433)-Block L) 1708 1707 3710 1712 1714
Biock B=iBlock £/0.8170)-{Block 0 7/08 7709 181 1713




Appendix Teble 7. East Fork Andreafsky River asimon beach seina catch by apecies,
sex, and daste, 1586. s :

Chum Chinook Pink
Numbex

Date Of Sets Mala Female Total Male Femala Total Male Female Total
27-Jun 2 23 20 43
28~Jun 1 20 23 43

29-Jun 2 25 27 2 1 0 1
30~-Jun 3 19 12 3
01-Jul 2 17 24 41 2 1 3 2 Q 2
o2-Tul 1 40 22 62 -1 2 7
03=-Jul 1 47 < ] 80 2 0o 2 2?7 12 39
Q4-Jul 4 26 26 62 3 & 29
03-Jul 2 14 34 48 12 a 21
O6~-Jul
07-Jul 1 33 41 74 17 6 23
08«Jul -
08-Jul 1 21 30 S1 5?7 i3 76
10-Jul 2 16 21 37 s Qo 3 29 12 41
11-Jul 1 22 as 61 3 3 6 43 19 &0
12-Jul

13~-Jul 1 12 5S4 71 ' 138 96 234
14~Jul 1 11 20 21 34 az 67
15~Jul 2 14 21 T 23 31 27 58
Totala 27 375 447 a22 12 4 16 423 243 6568

a Beach seining wes conductad at a aite located approitimately 1/8 amile below
the tower asite. Not included in the catch totals are 39 chum salmon’ that
aacaped from the assine or holding pen.
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fppendix Table B. Age and wex romposition of East Forh Andreafsky River sumer chus salson wscapesent sasples, 1981-13856. a

MPGERS OF FIBH

EAMPLE BANME BAPLE AGE 3l ABE 3L ABE 3L AGEAl PAGEAl ABEA! ABES! ABES) AGES] AGE R AGE Bl AGE Bl

VEAR MLE  FEWMLE TOTAL ME FEWE T0TAL ME FENE TOTAL MALE FEMKE  TOTAL WAE FEMLE  TOTAL
1981 17 181 K | 2 3 3 ] 108 166 106 69 175 4 -1 5
1982 151 [+~ 456 2 9 1 108 224 332 4 60 106 ] 2 7

- 1983 366 458 834 3 | 4 14 164 an 243 2% 3 6 5 11
1984 222 229 434 7 | 18 13 155 314 &3 L 110 3 & 9

1983 &3 329 566 3 ] 1 1n” 235 407 &l 8 147 | g 1
1386 k. 429 75 0 2 2 200 ani A12 140 148 288 6 7 13

PERCENT OF TOTAL GANALE b

SAMPLE PANME BALE AEE 3l AE3l AE 3] RAGEAL MAGEA] ABEAL AGBESI AGESY AGE S ABE GBI RBE 6 ABE 61

YEAR WRE FEMLE TOTAL MALE FENME  TOTRL MALE FEWRLE TOIAL MLE FEMALE TOTAL MILE FEMALE  TOTAL
-198) 40.43% 3374 100.00%  O.57%  O0.B52 LA 16.5BX  30.7MK  47.P9%  30.20% 19.66% 49.862 L.142  O.EBX )4
1982 35318 GAE3L 100,008  O.44% 1,97 B.AIR E3.68% 49.02% 72815 10.0%% 13.16% 23.85%  LI0E  O0.4A% 1 94%
1983 43.88%  S6.12% 100.002  0.36% 0.0  O.48% I3.67X 19.862 33.35% 29.04% N7 BB O.7TR  0.60% 132
1964 P.ex 50.78%  100.00% LIS B4 399 J3.04% B.0% 69.68  13.97¢  10.4&x B4R 0.6 1.3 B.00%
1385 .87 3B.03 100,008 0,332 LAIE  AO4% 30,3  ALSER 791X 10.7H%  15.09% BS99 018 0.00% 0,084
1986 44,658 5535 100002  0.00c O0.26%2  0.B6% 25.B1% 3N10% 6902 18.0B% 19.102 J7.062  0.77%- 0.%0% 1,682

a Bazples collected by carcass survey in 198], by beach seime in 1983 and 1986, and by both muthods cowbired in 1982, 1984, and 1365
b Bample percentages not weighted by time period or escapement counts.
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Apperdin Table 3, Age and sen composition of Andreafsky River chinocok salmon escapemunt sasples, 1981-1986. a

NUMBERS OF FISH

BPLE  BAMRLE  BAMRLE MSE4 ABEA AMEAN ABED MBES MBEDS ABEG6 AOEE AGEG PGET REBET  ABE7
YEAR WLE  FEMALE TOVRL WE FEMLE TOIAL WLE FEME WA MIE FEWRE TOTAL MLE FEWNAE T0TA
1981 134 143 &y &3 0 29 ) &2 108 L] 18 163 0 i 1
1382 276 A9 325 110 b 10 110 51 a 159 13 & 30 L 4 &
1983 2} 104 35 54 0 » 123 7 138 ] % 164 ] 1 i
1384 X7 1 419 Se 0 54 194 15 a0 L)) 92 149 2 8 7
1985 296 147 M3 175 ¢ 17 L] 2 a7 64 13 1% 2 15 17
1386 211 B s E i ) 168 24 192 3 . 60 4 13 17

PERCENT OF TOTAL SAMME d

SAMME - BRMPLE  SAMILE RBEA PEE4 AEA PES PEY AES AEE NEBE MAEE AET RBET AE?7
YEAR WAE  FEMALE ToTAL MLE FEMAE TOTAL NEE FEMALE  TOTAL MULE FEMALE TOTAL MALE FEWLE TOTAL
1981 5185 48152 100.00X 9.76% 0,008 3.76% 25.94% A% NS 150K 40,002 S5.568  0.00%  O.24% 0.3
1982 84.92%  15.08%  100.002 X3.BSX 0,008 38858 46.4B%  R.AGE 40,92 A002 B3N 12312 0688 123 LB5%
1983 70708 29.304 100.00%  15.21%  0,00% 15.20% 36.3% L9 38.34% 19.05% E7.08%  AG.20% 000X  O.EBd  0.28%
1984 B2 BT 100.00%  12.B%% G008 (2B 46.30% 5582 43,08 13602 21,96 XE6x 04X LI AT
1985 £6.822  33.18¢ 100,002  39.50% 0,000 39500 12.42%  0.45% J2.O7F 14.A3E BO.3SE A9 Q43X 3.3 LA
1986 ®.7R EER 100,001 1.822 0,362 208 BLOW 873 9.8 12.36% 9.45% 21822 1.4 A73¢ 6162

a Ssaples rollectad by carcass survey of the East Fork and West Fork euch year, with additional mamples collected by

beach seine from the East Fork for the years 1902 through 1985,
b Irclades 7 age 3 nales,
£ Includes 1 age 3 wale.
d Sanple percentages not weighted by time poricd or escapement counts.






